A novel peroxynitrite decomposer catalyst (FP-15) reduces myocardial infarct size in an in vivo peroxynitrite decomposer and acute ischemia-reperfusion in pigs.
Reactive oxygen and nitrogen species generated after reperfusion injury result in organ dysfunction. Peroxynitrite, a reactive nitrogen molecule produced from the reaction of superoxide anions and nitric oxide, is thought to be a causative agent in oxidative reperfusion injury. The aim of this study was to investigate the effects of a novel peroxynitrite decomposition catalyst (FP-15) in an acute myocardial ischemia/reperfusion model. Pigs were subjected to 60 minutes of regional ischemia by reversibly ligating the left anterior descending coronary artery followed by 180 minutes of reperfusion. In the treatment group (n = 6), an FP-15 (1 mg/kg) bolus was infused through the jugular vein after 30 minutes of ischemia followed by a continuous infusion (1 mg x kg(-1) x h(-1)) during reperfusion. Vehicle was infused in the control group (n = 6). Coronary flow was recorded by an ultrasonic flow probe and infarct size determined by tetrazolium staining. Arterial and left ventricular pressures were monitored continuously and regional myocardial function determined by sonomicrometry. No significant differences were observed in either hemodynamics or ischemic area at risk. However, the infarct size was significantly reduced (35.3% +/- 3.5% versus 21.6% +/- 2.6% of the ischemic area, control versus FP-15-treated groups, respectively, p < 0.05). +dP/dt was transiently improved in the FP-15-treated groups while during most of the reperfusion period coronary flow, and was significantly lower in the FP-15-treated group as compared to the control group (p < 0.01). FP-15 administration reduces myocardial infarct size and reactive hyperemia. These data support the pathogenic role of endogenously produced peroxynitrite and that FP-15 is effective in preventing myocardial reperfusion injury.